|PCT/GR2004/000037 

OPrANIZMOS BIOMHXANIKHS IAIOKTHSIAS (OBI) 



Recd 1 2 JUL 2004 



WlPO 




PCT 



Bepaufrvoune 6xi xa eyypacpa tzo\> guvoSsuow to 
7nciTCMroiriTiK6 auxo, etvai aKpiPrj Kai maxa 
avxiypaqwx xri<- Kavovticrj^ aiTT|crr|<; yia ArnXxa^ia 
Ei)p8mxsxvia<;, yj& apiQ\i6 20030100282, nov 
Kaxaxe0TiK8 cnrov Opyavia(i6 Bi6|iT|xaviicri<; 
I&tOKcnaicu; oxv; 30/06/2003, ano xov k. Hcwnta 
navayuoxii, WMMcaTOiicei oxryv 086 MapKorcovAwrri 
26, oxt|v AOrjva. 




if 



OPrANISMOS 
BI0MHXANIKH2 
IAI0KTH2IA2 





Mapouai, 30/6/2004 i 



Twx xov O.B.I. 



AisvOuvxfjq 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 




!a|xow|A.(§Ti<; 



nANTANAESHE 5, 151 25 flAPAAEEOE AMAPOY2IOY- THA: 61 83 506 , FAX: 68 19 231 



CD 

m 



o 

fl 



AITHZH HA XOPHFHZH 

OPrANlZMOS 
BIOMHXANIKHZ 

iaiokthzias AIOAnWJATOZ _YP__TF£XNIAZ (AE) 

'H 

AinAOWlATOS TPOnonOIHZHZ (AT) rn 
H I 

n!2TOnO!HTlKOY YnOAEIFMATOZ XPHSSWOTHTAZ (HYX) >> 

i 

CD 

m 

o 
O 

-< 















Hfispojjsiv^a Kcrr66sar|<;: 


wmm 



Me tt|v aiTqaq aur?f Qrr&frai: 



AinAHMA EYPEZITEXNIA2 (A.E.) 



02 



AinAOMA TPOnonOIHZHZ (AT.) ZTO A.E. pe api8|id: 



niZTOnOIHTIKO YnOAEITMATOZ XPHZl MOTHTAZ (fl.Y_<.) 



H afTqan aun) efvai TjjrujanKq -n\q ahr\ar\<; \ic api9|j6: 



03 



l\ %£C>^ cr^^^j^^^ 'AiJ'/fL^s 



05 ^ 



KATAOETHZ 



ice 1 ni a 

Sieueuvan^Spa: /tY 0^^/$ <Z ^ / ^ 

06 



En an aeon katagetez _e fipozgeto oyaao xaptioy 

_______ _ — — — 



OBI/A01.1 



06/01 



1 




E0EYPETH2 

O(i) KdTGeCTnq{ec;) efvai 0(01) pova5iiKrf<;(oQ eq>eupgrn<;(e<;). 
'Evtuivo opiajiou tou(twv) eq>eup£rn(tiv) cmauvdmsraB. 



07 



€inZEIZ 



Api6|i6q a$tiaefe)v: 



13 



03 



CD 

m 

H 



AHAQIH riPOTEPAIOTHTAZ (apiOpdq - nuepO|invfa - xtopa nposteuoiiq) 



BTAHPEHOYZIOZ 






dvopa: 






Sieueuvoq: 






TnA&pwvo: 




TeXe<pa$ 



> 

09 CD 

m 

o 
O 

T3 
-< 



10 



ANTIKAHTOZ ^ 
SieuOuvon: .A J s), ^ L , . , , 



iriAEtpuvo: 



teAe^: 



11 



AIE0NHZ EKOEZH 



H ejpctfpeoi) napouaidoTHKE to enfonpa avaYvcopiajj^ ^KGeaq, auiitpuva uc to v. 5562/1932, 
<PEK 221 A/32. 
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MeSodoq kol T,vaKExri\ Encr/coYfe I6vxo)v Kai HoXv- Ev£pyo7roiTi<niq Axdpcov \ie 
MayvT]TtK6 DfopTiviKd SDvrovuypd - NMR Kai Hteiczpovucd napapayvTyruco Edvtovicji6 
- EPR, piaco HXeKTpovudfe AraT&^eo^AiaKforni r\ AiaKdTrrn nx&ajiaroq. 
Ilavayu&TOD riajntd, KaOrryrjxoli <X>Dcraafc, Ka0T]yT|xoi3 pa9T|p*xxiK<jav. 

5. 

Etaayoyfi: 

H p£6o5o<; tod IIa)pT]vucoi3 MayvrjxtKoti Ldvtowjpoil) (Nuclear Magnetic Resonance- NMR) 
yux todc; axopixotiq 7n)p*ivec; Kai tod HXeici:povtKOi3 napapayvTjxtKOD LDVxoviapot) EPR yia xa 
10 axopucd i\\sKXp6vw avxfarotxa, cnmaraxai oxrj xpfjarj 5do yecopexpiKd KdGexcov ^ayvT]xiKd>v 
rceSlcov tj ^vxaoTj tod sv6<; sk xcov orcoicov 5iaxr|pe(xai araGepfj, kcu etvca awrj8coi; xt|<; xd^eco^ 
xcov 2 Tesla. . 

H £vxaor| tod SeuxspoD poyvrrtiKoti iceSfeu etvai pexapcAArfpsvTi Kai encored*; xrjq efvai va 
SKxpEJtEi xod<; tj5ti 7cpooavaxoXic»p£voD<; ajtd xo <rca8ep6 p.ayvT|xtK6 nsSxo aTopucotiq Trupfjve^ 

15 * (ft T]teKxp6via), ot orcoibi emcrcp^ovxag oxt] rcpoTiyotipevTi KaxdoraaTj xouq arcoSftoov xt|V 
. ajcoppo9T|0eiaa ev£pyeia pe ttjv popcpfi TjA^Krpo tiayvr|xiK(jbv Kupdxcov £XKO\mr\c, tgov otcoiodv 
oi avxy&nxteq Kopatvovxai avaXdyojq xod e(5oD<; xod 7n>pffva Kai rr\q &vram\q B xod 
e<pappo£6pevoD e^coxepucoD pxxyvT|xiKo6 7re5for>, AE = hv = yBh/27r, card xtjv 7cepioxn xcov 
0K0i)oxtK6v Gwxyovtpcov pe%pi xcov pucpoicupdxcDV, P^ne W. Atkins Physical Chemistry -> 

20 Book, Oxford University Press, 1994, Fifth Edition, p. 625. 

Atio Ktiptes ecpappoySg tod IlDpriviKoti MayvrjxiKOD £Dvxoviapoi> etvai r\ (paajiaxooKOTtia 
NMR, Kai tj MayvT]xxiofj Ajcsuc<Svwrr\ (Nuclear Magnetic Resonance Imaging NMRI) r\ bXXcoq 
yvoooxfi aav Mayvrynict] AiayvGidxucrj Topoypaqrfa ctxt|v IaxpiKf]. Exov MayvTixucd fli>pT\vuc6 

25 LDvroviap.6 xo 5eiyp*x TO7ro0ereirai p£aa as £va araGepd pxzyvryxiKd neSio Kai SKxiOexai ae 
TiaXjxoijg 5eDx£poD piryvTixtKoi) rceSioD. Merd xtjv Ttatiar] try; £\aio\uuf\q xcov TtaXpcbv 
Kaxaypdcpexai tj keydpevrj t|%<jo aTtcrvxTjarig (response echo) and xo Setypa. 
BipXioypacpta: IlDpT}vucfi Ovoucry K. A^e^67codAx)i>, AOifjva 1967, Magnetism in Medicine, 
edited by Andra and Nowak, Wiley 1998, Scientific American xe^xog 

30 <£eppoDapioD 1968. 

revuca: To <paiv6psvo rr\q p£Td7rra>(ni<^ 

To (parvdpevo xTjq pexdjrxGNTTjc; evdq yupooKomov TtpoKaXeixdi cazd \da ^KxevxpT] 5t>va|iTi, 7tot>, 

evxoi3xoig, 5ev Kaxaq>§pvei va avaxp^\j/ei xo yDpoaK67cio. To yupocncdrcio yux va SiaxTjpfiasx xo 
35 yevuco TcpoaavaxoXuypd oxo Sidaxrip.a, oko^odOsC jiia ^iexdJixcoorq yi&pco oji6 xov d^ova xon 

apxiK6t3 tod 7cpoaavaxoX*gjiOT&. 
■ Exai, xo yDp6aK67no Siaxrjpsi Kaxd piao 6po xov .apxiK6 7tpoaavaxoXi0p6 xod d^ova xtj^ 

7cepKrxpo9r|q xod. To cpatvop^vo auxd ovopd^exai oxryv qn)otKf| pexdjrxcaari xod yDpooK07rfoD. 

TeviKd: Ta T\Xeicxp6via koi xa npcoxdvia: 
40 etvai yupocnc67aa — 3r\Xa5f\, SiaOexoDv ycoviaicn axpocpoppfi J, 

SiaO^rdDV payvTixuc^ aTpocpopixfj, M, gthv, SriaiSfj efvai payv/jxe^, 

pjtopo-6v va 9eoopT)9o6v 5aKm)XioEi5fi yupoaK67aa (kokA.ik^4 xpox^g) KXsiax6v psopdxoov, 
pp6%cov, TtOD 5ia9§xoDV ycoviaKf\ J koi |xayvrjxucf| oppfj M 
SiadSxoDV cpopxio q = +/- e, 
45 ; 8ia8§xoDV pct^a, m, 

8r[Xa&f[ xapaKtripCCovxai and xo m, q, J, M 

kai Stivavxai va 0sct)pT|8o<JV cog HXsrcrpiKd Kdi Mayvrixucd ?cepicyxp6(p6peva 6aicxDX,i6ei6fi 

rDpooic67i:ia — Spotipeq . - . 

H SDxy6xT|xa Mexdjcxcoorj^ etvai cruvr|9co^ noX-6 - noX-6 piKpoxspt] and xt\v 0Dxy6xT|xa 
50. 7r£piarpo(pfig. Adx6 iqxtiei Kai yia xtj oDxyornxa pexdirtoiarig xcov 7cpa)xovicov-T|^sKxpovto>v. 

Ta 7rpcoxdvia Kai Tjteicxpdvia 6xav KdvoDv perdTcxcoaT] 6n(oq av©x^pco, pjcopot>v vd KdvoDv . 

SKJiopjrr) pa6io-Kupdxcav o%exucf|q %a\ir\Xf[q oDxy6xr]xa<;, Kai va ercav^XGoDV onrv kok^iuct] . 

Krvrjofi xod^ - 07uv, x&pk, xt|v pexdjcxooTj. Amd xa pa6io-K6paxa ervai t| pdat] xriq 

payvr]xtKfi<; avrf|xriaT)q, 7toD 7ipo6pxexai cuc6 xo NMR Kai EPR Kai 7cod (NMR) etvai rt pdcrn 
55 xod MRI, jtod xpr)aipo7rois{xai oxt|v laxpuafj yia SiayvoooxiKo^q oko7co^. Ilpo(pavc&q xa 

7Cpcox6via — ti^eiccpdvia 7C8pxaxp8(p6p,sveg payvTjxiKeg apoi3peg - etvai 7tdpa noXti e6KoXo va 

SiaxapaxOo^v Kai ap%iaopv pfa pexdjcxcoar] Kdxco aicd xtjv £a<pviKV\ 7tapoDcr(a evdg'payvrjxiKot) 
.7ce5foD fj payvTyrucoD TtaXpoO. Adxtj tj 7iapaxf]pT|crr| elvai T| pdcn] tt|^ 7rdpot3aT|g 6(pei3peoTiq uod 

jcepiypdipexax TiapaKdxco: 
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H itapovaa epetipeari exei 7tp6xo Paoucd axdxo tov jroXD-avvxoviap.6 NMR Kai EPR. Ra xov 
oko7i6 aux6 xpncnporcoiet \16vo eva 7rqvto ocvxt yia xa 5do jrqvia fj Si&o p^xyvrjTiKd 7Es5ia xcov 
yvcoaxd>v fieGdSeov NMR Kai EPR, ekGexovxcu; to 8etyjia ae eva 710X411x6 Kai arcoapewujievo 
evc&Xaaadjievo pxxyvTjxucd 7ue51o B xa)ptq ttjv xprjcrq xod 8euxepoD craGepoD jiayvrixiKoti 

5 rceSfoD. Aieyeipovxaq jie xov xporco auxd xod^ 7n)pfjvsq koi xa TjteKrpdvia xod Setyjiaxoq-. 

avxuceipevoD, rcapouaia evdg firi axaGepoti ^cc^ttkod tieSIod B xo 07coio e7Eavataxp.pdvei . 
drceipa; apvTixuceq Kai Gexuceq xipiq jiexo£6 jud; jxeyiaxTiq arcotaxoD Gexucfi<; xx\it\q Kai p.id<; . 
xiiifjq \lt\8£v Kaxd xtjv Sidpiceia xod p.ayvT|xiKOD nak\io<> <jieptKe<; SeKdSeg 
liucpoSeDxepoXercxa). Kaxd auxdv xov xp67to e7UXDyxdvexai tvaq sopx)q 7rupT|vuc6(; NMR Kai 

10 HXsicxpoviKdg EPR noXv-GxyvxovxoiLoq xov Seiynaxo^, atipxpcova \is xov v6px>: AE — hv — 
yBh/27t, pXero W. Atkins Physical Chemistry Book, Oxford University Press, 1994, Fifth 
Edition, p. 625. 

revucdxepa, cxr\ taxpucfj PipXioypaqua efvaiyv©axrj r\ eTrfSpaar) ^ayvTjxiKfcv nak\ubv ad 
15 PioXoyiKfjg \)Xr\q 6£g> Kai ytipco and xa Kuxxapa opyavia|i(&v. H rcapotiaa pe6o8o<; oncoq Kai x\ 
7EpOT]yo<)^evTi scpetipeoTi 1 00 17 84/6/2 1995/OBI xod ecpeDpexrj Stivaxai va ek&yei TjteicrpiKd 
cpopxia, lovxucsq oDyKevxpfoaeiq r\ ODyKeicpineva dxojia, svxdq opyavuafe fj avopydvou xyXriq, 
svxoq PioXxDyucrjq titaig, fj evxdg 07toiaaSft7toxe *6Ar|£ axrrv orcoia wcdp^ovv p^dictvfjaipxx 
riXsicxpiKd <popxia fj dxo^ia, yia xa orcofo 6\icoq curaixeixai pla e^aipexucd D\|rqXri tf>aT| yia va 
20 • D7cepvucr|Qe{ xo d\(/t|A.6 SDvajiiKd (ppayjiati eKaxepo&Oev xr\q KDxxapiKrjq \isii$p6wr\c,. Erator^ 
onaq avacpepGrpce 7tapa7cdvG> t| rcapofiaa ecpefipearjq Svvaxai va rcpoKaXei TtoXti - NMR Kai 
EPR. 

H 7capoT3aa [leGoSog 'xpT\ai\iono\Bi avoKsof] rcou rcapdyei naX\i\K6 jaayvTynxo neSio \is xr\ 
PofjGeia eKicev6aea>v neaco oiaaSfpcoxe T]^EKxpovucfjg 8idxa£q<; SiaKorcxdov 
25 ayooyt^TTiTaq, exxe TjteicrpoviKife site 5iaK67rrr| TiXda^iaxog. 

H eKxiOejievrj ji£GoSoq koi cruoKEufj Tcapdyei naijio^q payvrjxucoD 7ce51ou 01 07toloi SiaGexouv 
xa xapaKXTipioxiKd jieyiaxr^ oxiy^iaiaq 10^605 ^ai noTco \iiKpf\q xpovncqg SidpKeiaq xa ouoia 
7cpoKU7ixow coto T|XeKxpiKfi ^idxa^n RiKpf\q E7rayG)yf|(;, ^isyiaxTig xcbprjxucdxrjxaq Kai utiSevikotS 
cpopxfoi) 8§68on. 

30 

H ixaKpdGev xpfjcrr| sva^Xaaaojjivajv jxayvnxucdbv 7te8tov 7cpoKaXet ejiaycojisvTi T]5l£Kxpncrj 
xdcrn ae eva cuikd fip&rxp 87ncpdv8ia<; fj 6yKoi) (eTrayooyfj ae fiux cnteCpa) xo noXv iar\ ae 
fxeyeGog p.e xrjv gp%iKr| TjXsKxpiKfj xdor| xrjq in\yr\q nov fisxapd^ei xr\ ^ayvT|xiicf| pofj. 

35- H 7capoi3aa jieGoSoq yia va ekixv%si xa 7rapa7idvffl arcoxeAiajiaxa sk xod ^aKp60ev, 

onyKp.{aip.o jis xa 7iapa7idvco jieyeGr] Kai rcpaKxwcd ecpucxo %pr|ai|i07toi€t Siaxd^eii; diaKonrddv, 
01 okoi&z |iJcopsi va eCvai oion8f|7coxe sk xov yvcocrrc&v xutccov r|p.iaya>yri>v, sixs 8iaK67ixeq 
7tXdafiaxo(; dncoq eixav %pT|aifi07coiri9ei yia xo okotco aux6 01 xaXavxd>aeu; nkaxjiioxoq nox> 
exouv rtapaxriprieeC ore T]XeicxpiK€q eiacev6aeK; ae Sufcpopa aepux, 6itcoq eyei avcwpepeei axf\ 

40 7cpoT]yo^^evr| e9ST3pear|. 

H vea ax>xr\ jieGoSog efvai i8avucr| yia xr| e^ eTtayoyyfjq Siox^teDOT| TjteKxpua&v peu^dxcov axr\v 
taxpucri, 6nox) -qXeKxpucd KUKXd)jiaxa ^ji:opoi3v va axnp.axi^ovxai txexa§6*KOxxapiKd>v 
Tcepioxc&v, x&piq xr\v 07capa(xT]XTi ercejipaari t) Kdjroia eyxeipriaT] yia xr\v e7id<pfi x©v 
45 TjXeKxpoStaiv, KdGdx; Kai yia xrjv evepydTcoirjari xa>v 7n)pfjva)v xcov ax6^icov Xdyco xod 

(patvojxevoD xon MayvqxiKoi) IIi)pT|viKOT3 Ei)vxoviap.OT[) NMR Kai avxfaxoixa xoov riPieicrpovtov 
xcov ax6^a>v Xoyay xov (parvojievoi) xod HXeicxpoviKOl3 riapafiayvr|TiKOi3 LDVxoviajioi[> EPR, 
jtod jucopOT3v va o8T|yoi&v ae BioXoyiKeq IlDpT]vuceq ^exaaxoixeubaeiq, pXercexe Louis Kervran 
Biological Transmutations ©1972 Swan House Publishing Co. 

50 

Kai aux6 laxOei 816x1 eivai yya>axo 6x1 ^ayvTjxiK6 7ie81o pjcopel va e7ci8pd bk xbi) ^iaKp60ev, 
* X<opiq enaxpAy ok6\it\ 7tdv© and xa pofya, ajcoxeXea^axiKd Kai va SieiaStiei ae pdGog avdXoyo 
xr|g xpT|a^i07toioi)fAevT|q evxdaecoq. 

55 Eidariq, exei 7capaxT|pTieet 6x1 xo jiayvr|xiK6 rceSfo pcopet va 7tpoKaXiaei Kax6Xvor\ xnp.iK<fov 
ccvxi8pdaea>v 6pa PipXioypa<piKeq avacpopeq : 

M. YAOITA, T. WADA et aL, Electrochemical study of enzymatic reaction of glucose 
oxidase in magnetic fields Abstract: 171h Ann Mtg. BEMS, Boston, Mass., June 1995. 

•60 
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W. HABERDITZL Enzyme activity in High magnetic fields. Nature 7 January 1967, p73 
(1967). 

A.S.M. L NAZAR, A PAUL et aL, Frequency dependent alteration of eholase activity by 
electric, magnetic , and combined EM ELF Fields Abstract: 17th Annual Mtg. BEMS 
5 BostonMass, June 1995. 

S. COMOROSAN, S. VTERU & P. MURGOCI The effect of electromagnetic field on 

enzymic substrates. Biochim. Biophys. Acta. 268, 620 - 621. (1972). 

E.S. COOK & M.J. SMITH Increase in Trypsin activity in 

Biological Effects of magnetic fields, pp246-254, Plenum Press, "NY, 1964 

10 

H rcapouaa p£0oSog s%sx novakjeq '6Xksq etpappoyeq, 67cou ajEaixetxai r\ evepyo7i;o{r|aT| 
cn)yK8Kpifiev<0v ax6p<ov, iropT\vaw, ibvxav t\ popxfov, axr|paxiap6 ercfteypevGDV xhHikcdv 
sv6aecov, 7n)piivucdav p^aaxoixsu&aeosv, (7E.& Kaxd Kervran) %(optq va arcaixeixai ajteuGetag 
T\keKxpvKX\ ercacprV AT|XaSfi, exoupe 7tp6icXT]aT| \naqKazaXyyaxr\q &paxn\q fj piac; evepyo7toiT|aTi<; 
15 (7uopv[snxf[<^ sk xou paKp69ev rcou auvTqpei, e7txxaxuvei fj rcpoKaXk f| rcupoSoxef pia Suvapevr] 
XTmucrj r\ rcupTjvtKfi avxiSpacrq nox> aXkxoq 5ev 0a yiv6xav f[ 0a yxvdxav pe PpaSti puOpd, 
eXXetyei xt|c; COTapalxrynig evepyeiac; 7tupo56xT|OT|g. 

Mia ouyKeKpipevr] uXo7to(T}ar| vr\<; pe06Sou yfvexai and xt]v e^cfajr^fi auakeuf| 7iou <pafvexai 
20 oxa oxrjuorca i> 2a, 2p, 3, 4a, 4p . H aucnceufi ajtoxeXeixai, axqpa 1, goto eva peupaxoXf|7rn] 
(1) 220 volt 50/60 HZ, o 07toio<; Ttapexet y\k£KxpiKf[ ev£pyeia arr\ povd8a sksy%ox> (2), 
arcoxeXoupevn ojt6 5idK67UXT|, aacpdkeia, xpovoSiOKorcxq Kai eva \Lsxacxq\iaTVBzt\ 
pu0pu£6pevTig jie 8iok6tcxt| e£68ou pepuc&v KVolts, arco pia povdSa (4) r\ OTCoia auvSsexai 
psaa> ypapp&v u\jn#,fi<; xdarig (3) pe xriy 6£o8o xou pexaaxnparayxfj rqg v>\|/T|X.f|q xdaeoq zr\q 
25 povdSaq (2). H povdSa (4) avopOrfrvei xttv u\|/riA,fi xdarj xou pexaaxripaxiaxfj. H u\|niA.fi x&crn 
(popxi^ei pea© xtj<; ypappfjg u\|rriA.f£ xdaeax; (5) Kdi xov cuv8eapa>v A Kai B rr\ Se^apevfj 
evSpyeicu; (7), (axqpa 2a > 2P) r\ 07to(a etvai evcu; 7tUKva>xfj<; 7coX.l3 u\|/T]XTj$ lax^oq Kai peyd&Tjg 
xax6xi]xag eKcpopxiaeax;. H Se^apevfj evepyeiaq auvSeeiai pe rr\ ypappfj u\|/riXou petipaxoq Kai 
xdaeax; (6 A ) pe xqv dvoSo (14) xou Oakdpou (8) rr\q TjteKxpoviKfjq 8idxa£r£ 5taK67rxrt, eixe 
30 8iaK67rxr| 7cidopaxog. 

EiSucdxepa, r\ vea auxfj TiXsKxpovncrj Stdxa^rj StaKOTrrri, cOTOxeXslxai cuc6 pia KaxdXXt|XT] 
crovSsopoXoyla size evdq size nepvaoozepaw T|piay6yipcov axoixsioov, eixe TC^dapaxog, r\ 
onoia cuvS^exai \i£gco suKdpjcxou ypappfjg (19) t>\jrr]Xo^ pe6paxo<; Kai xdaecog pe xov £va 

35 716X0 xou Kipooxiou cjuv86a£CDg (16), xo qtcoIo <p£pei 5uo ndXovq. Q ^xepog 7t6Xog xou KipcoxXou 
ouv56a6CD<; (16) ouv8£exai ps xov 6xepo n61x> zr\q Se^apevfjq sv^pyeiag 7, pfeco xr|g ypappfjg 
u\jrr|Xou peupaxoq xai evxdasa)^(6B). Exo Kip6xio auvS^aeoog auv56exai o ejcayar/^cu; (22) 
xou axnpaxog 4a Kai 4p. O ejcayoyyeag (22), axnpa 3, 4a, 4p, ajcoxsXsixdi and xtj ypappfj 
pexapopdu; (1 8) pe 7ipo5idypaq>6; 710^*6 u\|n]^fig 10^60^, Mav u\jrr|Xo*6 peupaxog Kai fctav 

40 u\^rr|Xfig xdoecog, tiou rcepipdXXexai and KuX.iv5piKf| u\|niX.fi pdvoori (17). Tekog, tj ypappfj 

pexacpopdg (18) xou ercayooyea crov86ei xo 87tay<&yipo Tnyvfo (21), xo orcoio Ppicncexai evzdq zr\q 
vyr\Xr)q p6voiaTig xou SokxuMou (20). H KU^rvSpucfi p6v©aii (17) Kai o oq>aipuc6g SaKri&iog 
akoxsXoiiv sva axsyavd KofXb atbpa, 6Tt&q ajceiKOvi^ovxai axo axnpa 4a Kai 4P , yia vd 
7tap§xouv u\|rr|Xf| TiXsKxpiKfi pov(DxiKf| 7cpoaxaaia xcov avxucei^ievcov rcou 7t£pipdX^ouv, x°>P^ 

45 va oxapaxotiv xtiv e^o5o xov payvrixucdyv ypappdbv (23) and xo 5aKx6Xio (20). KdxoOev xou 
5okxuX(ou xx0sxai xo 8K0spa (24) ae ajudaxacn] 6x1 peyc&OxepTi zr\q Siapexpou xou 8aKxuX.tou 
(20). 

r 

H Xeixoupyla xr|g £<psupscT|q ex^i coq e^n^: Dxav r\ zaar\ zr\q Ss^apevfjq evspyeiou; - tcukvcdxti 
50 (7) au^nOet 7i^pa and pia Kptoipri xipfj, x6xs TcupoSoxeixai r\ 8\axa%q T[XsKxp6viKoti SiaKdrexT], 
size xbu 5uxK67nrq rcXdapaxog Kai aux6<; ytvexai aydbyipoq, pe a7tox§?ieapa zr\v 5t]pioupyfa 
xaXavxo^pevou Kai ajroapew6pevou T|XeKxptKou pe^paxog. 

To xaXavxoufievo Kax' aux6 xov xpdrco r\kzKip\K6 peupa axr| 6idxa§T] T|XeKxpoviKOT3 SiaKdrcxr] 
55 eixe axo dxaK6nyr\ rcXdapaxog, Sioxexeuexai axo nr\vio (21). To nr\vio (21) Tcapdyei 6poia 

pexapaXXdpevrj pe zvq xaXavz&Gsvq xou T|?LeKxpiKoi[) peOpaxog payvr]xiKfj pofj. Me 7tdpo8o xou 
xe>-euxaiou 7iaXpol3 and zr\ povdSa (4), pexd xqv evauarj T]XeKxpoviKot3 8iaK67rrr| eixe xou 
SiaK67EXTi 7iX.dapaxo<; Kai zr\v iXevar\ zr\q 7cp6xrig 7ca6ae©g s r\ 8e§apevf|-7cuKV0[)xf|q (7) e%ei 
7cpaKxtKd aSeidaei. Kaxd zr\ 8idpkeia zr\q Tca^aeoq xcov rcaXpd&v zr\q povdSa^ (4) Kai ptj 
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• wcapxouorig 8ta0£aifnig T]XacrpiKfig icxtiog i\ aycoyip.6TTjxa tod SiaKOTrrq avaarSUerai. H 
5i&xa£ri (14) ylvexai koi ndXi \lt\ aydbyijiog, 81Sovxag xtjv euicaipfc gtt\ 8e£anevf| (7) va 
ercavacpopxiaeei oje6 xtjv |xovd6a (4) art] ^teyiarn Kpiaifiri xdcn] xai <mj crovexeia va ytvet v£a 
7n)po86xT]OTi ayo>yi4i6nTto^. O kukXxx; s7ravaXa^(3dv8tai oxnaq 6\ioia \ib 7tporiyoDii£va><;. 

KdxcoGev tod thiviod (2 1) r| dfioia pieraPaXXd^EVTi jiayvT|xtKT| pof| (23) KOTtrei ttiv rcepioxn 
(24). Stt|v Ttapioxn (24) avajipoaavaTo^ovrai Ta 7a)privtKd k<xi tiXexxpoviKd oiriv, (25) 
rcpoKoXdyvxag 7toA.D-NMR koi EPR, (Xdya> ^erapXr|T6TT|TC^ tod B), ETtdyovrax i6vra Kat 
HCTOKivowmi ev y§vei rjleKxpucd <popxia. Lxbtxeia 8K£tva xgdv otcoudv tj iSibcn>xy6xTrra 
oDHTcfcrxet pe rq m>xv6TT]xa nov avxiaxoixeC 0tt|v hv = yBh/27i, f| axr|v <jD%v6TT|xa tod 
£7cay6fxsvoD peujiaxoc; cucoppocpoDv LieyCaxri ev£pyeia. 

O nakiLucdq xpdnoq rr\q ev£pyeiag xr\q \isQ6bov usubvei rr\ [leot\ igjjo toov xaXavx6oecc>v xrjg 
aya>yT|i6TT|Tag koi ejuxp&cei excn arn ony^iafa io%u ai)x6v tgov Talavi^aecov va etvai noXv 
iwyakinspr) rx]q ^<n\q wtfoq xcov xcOavxc&CTecov. nsptopftjovxai 6xai 9epp.ucd ajtoxeAiajiaxa 
xa OTtola efvat avdXoya xt|<; n&rqg laxpog aoxcbv, ev6 au^dvovxai cpatvojieva ttod e^apxdavrai 
cot6 xt|v KpODOXucf] (anyjiia(a) xip.fj xr|g xdoecag, rc.x. rcpoKaXeixai NMR Kat EPR fj 
au^dvovxaixrmiKeg avxt5pdaeig, oi orcoieg 6xav 8Kxi9svxai ott| ^ayvryrurfj eTraycoyfj TTjg 
ODcxeDfiq Ywi va Xd0ODV x<&pav, OTtavroDV TiteKxpiKf| &or\ Ttdvco card pia ^eyc&rj Kpta^ xijif\. 
Eva cruyKEKpifievo t£toio rcapd8eiyp.a, ervai i\ nexoKivr|ciT| r|teiCTptK(&v (popxxcov K axd jxfiKog 
xr|g Kuxxapucrig LiejiPpdvrig tod. -Eva dUo TtapdSetyLia etvai ri evepyoTcotrjOTi ™>v axdjicov tod 
Na koi O, exai 6axe va Xafipdvei xt&pa T| esp^ojropTjvudj avxlSpacTi Kervran-najntd: 

Na + 0 = K 

Ar\ln&i\ Xajipdvet x<frpa evepyo7torr]ari axdjioov icai 7mpf[vayv 9 KaTd GDV&teia, Kai 
7rupr|viK6v avxiSpdaecov ^o© Mayvf]xucoD IIupTiviKoti EDvrovia^oti Kai xn*«Kd>v 
avnSpdaecov h&jg> tod HXejcrpovucoi) napa^ayvrjxiKOD SDvxoviajurt. 

Kax' odt6 tov xp67io STn^yovraq ^iia KaTdUriXcbv T|X£icxpxK(&v xaponcnipioTucdw Sidxa^Tj 
5iaK07crdjv, jua KaTdXXt]Xr| aDreTiayoyfi L yxa to Trrjvio (21), jiia apKot^vrax; -o^kq xa&r\ 
Tpoq>o5o<rfag Kdi ^tia KaTdU,riXT| ODxv6xT|xa xcov Tcafyufrv xrjg ^lovdSag (4), pjcopoDne va 
£7t.vrtxoDp£ ^iia 6?cayd)yifiTi KDjiawd^ievri Tdcrq axr|v Ttepioxn (24), t] ojcota ^ei jieyforri xijif| 
tcoXd fisyaXuxepTi ojc6 rq p£yicxT| <p6prtaTi tod tuukvcoxt] Kat t\ OTcoxa xapcpcrnp^erai cat6 |iux 
oDyKeicpipivn iSioaDxvoxTjTa fj cpdajxa i5ioai>xyoxf|xcov. H noo&n]xa xcov Siayeipoji^vcov 
aTdjiov-TXDpfjvfflv tod eice^aTO<; (24) ao^dvei fis Tqv e7tavdA.T]\|/Ti tod kuk^od xt|q XetxoDpyldg 
xrjg oDOKeDfig, SriXaSfi, E7tavaXap.pdvovxag xriv xpocpoSoofa tod jct|v{od (21) jiexd and jiux ved 
<p6pxiar| tod TtUKvemj. TfiXiKO, to cwroT^sajia oto hcBe\m (24) etvai oDvdprncm rnc £vraonc 

•Kai.TOD XpOVOD XsiTODpylag TTjg ODOKEDfjg. . s.u. . .... 

mog, oe ax^crri ^e auyKEKpij^veg e<papjxoy6g xr|g fie968oD yia ^lexacpopd idvxcov r\ TcpdK^Tiari 
m\HK<bv Kai jcdpttvikc&v ovxiSpdaeoov, Kaxd xig OTcoieg avxiSpotiv fj jiexacp^povxai 
ODyKeKpipivd dxofia f] TCDpfjveg, eKx6g catd xtiv Ttportyoti^evri eq>e6pear| 1001784/6/21995/OBI 
xod e<peupexri 5ev etvai yvcbaxfi Kafiid 6Xkx\ n^GoSog. 

H napotioa via ^0o8og elyai cTrj^avxiKfl 5i6xi ol5xe aoxfj OTaixei Ka[iv& 7capep.paar| f[ eiaoSo* 
cmiv Ttepioxn (24), it.%. t|^eKxpo6icov Kai xh^kc&v odok&v, Kai 5i6xi n eTtayco^vTi xdari ervai 
onyiiuria tcoAd laxvpfj, Xx3yco xcov xcdavrdjaeov aycoyifLOTTixagj xrjg r|XeKrrpovtKfjg Siaxd^eog- 
StaKdrcxTj fj 5iaK67rxr| TcXda^iaxog %aspiq va ajcaixelxai tj apxiKfj xdari Tpo©o5oa(ac va efvai 
djxoia ^eydA,T|. 

DncDg koi t) Tcpbriyo^^EVTi ecpeijpecyri 1001784/6/21995/OBI tod e<?eop£n\ Ttapo^oicog Kai 6i 
avajievdjieveg eqpapp.oyfg cacd tt|v Ttapo^aa eKretvovrai eye 6va p^ydXo <pdap.a xr|g xexvoXoyfac 
Kai emavr\in\q, 6nov ajcatxelxaiNMR Kai EPR, ^exaKivriaeig 9opxicDv, idvxcov, mprpayv Kai 
aDyKeKpi^vfflv ax6|x©v ae 8Dcnip6aiTeg Tcepucxcboeig, err] BioXoyta, IaTpucq, XrijiiKfj 
Bu)|xrixav(a, nDpTivucfj Biop.Tixav(a; yia ernXeKTucn Tcapoxfj ev^pyeiag ae Xtiixucfig Kai ' 
IlDpriviK^ avxiSpdaeig, 7cp6kXt]oti Kaxd Pot)A.T|oti XTi^iKdbv-nDpriviKdbv avnSpdaecov, tteyvo 
Xr]fxiK6v-nDpr|ViK6v avxiSpdaeav, Kaxd^Dor] xti^ik6v avxi8pdaeo)v yia xt|v 7capoxf| 
emXey^ov TtpoidvxcDv avd^eda and dUa Sicupopexucd SDvaTd Tipoidvra, Ta ono(a jxe 6Xkeq 
p£G65oDg Ttapoxfc ev^pyeiag 8ev etvai SDvaxdv vd 8taxeopia0ofiv, Kat tt|v evepyoTrotTiori tcov 
eKGe^idTOV ^e tov Mayvr]xiK6 IlDpriviKd SDVxoviajid (fj/Kai IReicrpoviKd napa^ayvriTtKd 



SwrovKjpxS), 6n(aq xP^CFi^OTroisvcai <rng ^pa; \iaq crrr[v AiayvoooTucq IaxpiKfj jxs \i£rf6Xr\ 
e/aTDxla Kai ajioT6XeafiaTtJc6rr|Ta to <paiv6ji£vo tod MayvrjTUcoti nDp-qvucoD EDvroviap.oti to 
071010 87riari^ Paat^erai ott]V e7nXeicnjaf| a7iop6(pr|(jrj ev^pyeia^ coco tod<; jcoprp/eq tgjv 
ardficav. 

Ms ttiv 7t£piYpa<p6|i£vri ^6o8o 5sv Ttapdyerai T]Xsia:po|iayvTiTucri cacnvopo^ia. H SvraaT} tod 
Ttapayofievoi) TteSioD e^aaGevi^ei roAti ypfjyopa jj.e tt|v ajc6aracrn. H Svtogti Etvai 
asmorpdymq av6Xoyr\ tod kOPod tt|<; cui6Gxaar\q, yeyovdg to orcolo 5sv SKrt9erai ae aopapfj 
£7ri5pacrn too nediov. H avxv^xa tod 7iap(ryo^EvoD TteSioD propel va etvai exxdq rr\q 
nspwxftq oDxvorf|TG)v (pixpfcepi)) xcov hikpokdh&tcov \iz KaXa raoTsXeajiaTa. TSXog, i\ 
npoT&v6\i&n\ cn><JK8i)f] tt}<; jis965oD etvai aa<paA.rjg ooq 7tpo<; pia -ruxcrfa a6£ricrn rnq eK0£ae©g 
tod £K0£^a.Tog, 5i6ti t| 7ioa6rr|Ta zx\q 5iaTx8ejiEVT|<; evSpysiaq Ka8op{£erai ODarqpd and rr\ 
XG)pT]TiK6TT]Ta xx\q 8e%ap£vf\q (7). 
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Zryrevrai Tj Kaxox6p©ar| tcdv e%f\q ajcaixfiaecov: 

1. Me065o\) xapaicrr|pi^6nevTiq 6xi xprimji07i;otrf>vxa^ eva jaayvr|xiK6 Trqvfo Kai £va ^ayvrixtKd 
nsbib, 7iov> jtapaystat cazd 8\&zafy\ riXeKxpoviKoti Suxkotitti ps ev5ex6j±evr| xpfjcrq r)|itaya)yd>v 
fj/Kai g&Xod r(mov T]A£Krrpovtic<^ Siaxd^ecov, Kai7cpoKa^e(: 

1. Mayvr[TUc6 IlDpT|vtK6 Iloku- £\)vxoviaji6 xai Evepyo7cotT|aT| xgjv TrupfjyGov xa>v ax6p.a>v tgdv 
£K0£[idTO)v ji£ 8uvax6xr|xa evap^ris ev5o-7rupT|viK6v aAXaydbv. 

a. HXskxpovucd riap a|iayvT|TiK6 II0X.U- Ewtovicrp.6 Kai EvepyoTEOirjori tgjv Tpleicxpovtov xgov 
ax6n©v tcdv 6K0sptdxcDv jie ttj Swax6xr|xa £vapfy\q %nfxiK6v a?Jlayrf>v. 
ul Kd8s Suvaxd auv8i>aop.6 tcov avcoxepco, 6kox> epxpavi^exai aav yevixd xapaicxTipioTucd tj 
ajiopp6<pT|ar| evepyetou; oji6 tt|v v\t\, \xb awe7ioac6Xoi)9o jiexapoXeq and rrrv Tipoxepa 
evepyeiaicq KaxdaxaaT] sic; xt]v orcofov supicncovxat. • 
uiu TaXdvxcocrn f\ jiexaKtvriGr} ax6\xov, rcupfjvcov, T]Xsicrpovtov, idvxo&v, r\7<£KxpvKsbv cpopxlov 
jxs owokoAodOo STifiio-opyia peujidxov fj 6xL 

2. EuaKeufjs xapaicrT|pi£6^£vr|q cot6 eva KaxaxdM.T[Xo xpoq>o8oxuc6, xo cwcolo xpo<po8oxei jxia 
5e^a[isvf|-7rDKva)xfj jieydXrn; ^XeKxpiKfy; layfioq r\ onoia Ss^a^evrj auvSeexai pis TjteicxpoviKfj 1 
Sidxa^ri fj SiaKdrcxTj, tj orcoia Sieyeipexai f| ccuxoSieyeipexai KaxdXXrjXa Kai oxtjv oicova 
TtpoKaXsixai ri^EKxptiof| aycDyipidxrixa, r| orcoia TfteKxpixfj aycoyi|i6xrjxa rcapdyei Aiav icsjpp^ 
koi xapctKXTipiaxiKe^ (xt|<; TjXsicxpoviKn^ Siaxd^eoo^ r\ Swncdivn]) T|XeKTpixeg xa3Lavx<basi£ ox 
oKoisq oSriyownxi as eva jidyvr|xuc6 7rrjv(o xo orcofo exGexei pie rcaX^otiq cwroaPewupLevoi) Kai 
evaUaaadjievou jiayvqxtKoti iteSiov, ufakd, pioXoyucJj tita], od&na avQp&nov fj ^(boi) pis 
npoiovxa nox> avacpepovxai oxr|v o^Ccdcjt] 1, pie ckotc6 xttv laxpucrj Gspajrefa Kai aya>yrV ' 

3. U.apdXkxjrff\q zt\q <TuaKeuf£ tcov xccpaKxripi^exai and xo 6xi Ttapdyei Kaxd rcepuSSoug 
XapaxxripiaxiKe^ T|^sKxpncsg xaXavxcbaeig T|XeKxpoviKr|g Sidxct^ri^ f\ yevucd 8iaK67rrr| svzdq 
\ivcu; Xxr/yidq fj svxog 

Kaxa^.fjXoD 7cpo^ xotixo %<hpov Kai t\ o7t6(a neputxsx xa 7rapa7tdva> 8ei)x8pe6ovxa cnroixeta fj 
6xl, -q xa ^pt] auxcbv 7toi) avap^povxai cxrjv a^ioicrn 2, *q exspa Ssuxspetiovxa oxoixsia, rcoi> 
XPTiCTip.07toi£i xu; pcapctKrripiaxiksq xa^avxc&aeig rt\q TiX^Kxpovucfiq Swxa^ecoq r\ yeviKd 
Suxk6tcxti yia xtjv 7rapaya>yi\ evoq Ttafyiucoti outo ap ewd pLsvou ^ayvrixiKoti tcsSCov \ib xa 
7tpoi6yxa nox> avacp^povxdi axiq a^ubasi^ 1 Kai 2, Kai yevuc^xepa piopiTi%aviKd i\\ir\ r 
7tpot6vxa,paaiapi8va oxov 7coX,i3-at)vxovuyjj.6 NMR Kai EPR^ 



M£9o8o S KmSDoKsv* Ejtoyoyn? Kvr©v koiHo^ EvepyoKO^aiic Axdiicov us 

S^m^ Simovu^a -NMR K <u HX»cx P ovuc6 n«papayvt,xiK6 Svxov^pd 
- EPR, ^ffl msicrpovuciig AtaxAqErcg-AiaKOTmi i AiaK6»mi IIMapaxog. 

Ilepftjpjni: 

H rcapotfoa apripscni ^ £t Ttpd.xo pornxd cx6 X o tov JioXv-awxoViapo NMR koi EPR. Tui xov 
oK(m6 out6 xpwcwroiet povo eva Tmvfo aval yia to Stfo T^via ^ 5*o payvrmxd «sSfa xov 

Au^dp* pe xov xp6*o a»x6 xot,g Trwsg xat xa iiXaapovia too Srfy^o^avxaanpd™ 
*apovoxa svog pt, crxaeepo* pdyvnxrcou nsSiov B xo onofo «ravaXappavsi dnsujEc WnxWc 

SidpKstaxaD payvnxiKOti rcaXpo*. Kaxd auxov xov x P 6*i 'e^dv^^lEZ^ 
AE^v K = l Y B^f 0VU<6 ' ™» Sdypaxc^pcpava 5 3v^: 

ad>pa avep&Kovy Z&ov pe Jipoiovxa ps 0x0*6 x^y taxpucr, Qepaxsia kox aycyW, 
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